Introduction
Biochemical and histological analysis gives snap-shot information about cartilage structure at a given point of time. Due to the biological variety and the complex interaction between structure and functional behaviour the prediction or evaluation of the tissue function by these methods is not always possible. The most common and widely accepted method to analyse the functional behaviour of joint cartilage is biomechanical indentation. Here, the reaction of the tissue to mechanical load is monitored and interpreted as an input-output relation. As result we get biomechanical parameters, but we can not observe structural changes within the loaded tissue. Here, the near infrared spectroscopy (NIRS) promises to be useful to expand the analyses of the functional behaviour of joint cartilage. In this poster the method will be introduced.
Methods
At the fzmb, a setup which combines NIRS and biomechanical indentation is developed. Main components are a NIRS system with a spectral range of 950-1650 nm and a motorized fibre indentation probe [1] . The applied force can vary from 0-50 N. Feed motion and the experimental procedure can be programmed. As indenter a probe with a diameter of 2 mm and integrated optical fibres is used. The method is demonstrated ex vivo at native cartilage samples of adult horses. The force diagram and the spectra during compression and relaxation are recorded. The biomechanical parameters elasticity modulus and relaxation modulus as well as force and force slop pre and post relaxation are derived. Analogue, the absorption and the change of absorption pre and post relaxation are calculated. The linear dependencies of the parameters are shown in a correlogram.
Results
The samples show the typical mechanical behaviour of joint cartilage. The compression load increases and the absorption decreases within the whole spectra proportionally to compression of the tissue. The maximum change of absorption accurse at about 1450 nm, the first overtone of water. Constant compression leads to a relaxation of the tissue. The compression load decreases. Also the decrease of absorption continues with a significant reduced rate during relaxation. Nearly all optical and biomechanical parameters are linearly independent.
Conclusion
NIRS has proven to be a valuable tool to evaluate cartilage lesions during arthroscopy [2] . The combination of NIRS and biomechanical indentation allows us to study dynamic process on molecular scale during compression and relaxation of the tissue. Here, the displacement of interstitial fluid caused by mechanical load can be directly observed and evaluated. This demonstrates the potential of the proposed method for functional analysis of cartilage. The derived optical parameters expand the information we gain about the tissue even if the typical method to interpret NIR-spectra is the application of statistical algorithms. The reliable interpretation of the data and the prediction of tissue function and tissue properties are the goal of further research.
